ETICS 2026

Ecole Thématique sur les Incertitudes en Calcul Scientifique

Research School on Uncertainty in Scientific Computing
https://www.gdr-mascotnum.fr/etics.html

September, 27-October 2, VVF Amboise Les Chateaux de la Loire, France

Source: voyageavecnous.fr

Objectives: The goal of this school is to develop the skills of researchers and engineers in the domain
of uncertainty management of computer codes and machine learning techniques in support to
engineering studies. Lectures will be followed by practical computer works. Discussions and poster
sessions will promote exchanges between participants. The prerequisites to possess are the
mathematical bases of the uncertainty quantification science.

Lecturers:

- Prof. Marianne Clausel (Université de Lorraine, France) on causality and explainable artificial
intelligence

- Prof. Jérome Darbon (Brown University, USA) on adversarial optimal control in high
dimension and multiobjective optimization

- Prof. Olivier Roustant (INSA Toulouse, France) on physics-informed Gaussian process

- Special talks (10 years of ETICS)

Warning: The language of this ETICS edition will be in French

Organization
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Contacts: etics(@ens-paris-saclay.fr

Claire Cannamela (CEA/DAM) claire.cannamela [at] cea.fr

Bertrand looss (EDF R&D)  bertrand.iooss [at] edf.fr
Registration: https://ug.math.cnrs.fr/eticsregister26, Registration fees (935€, taxes included, 850€
without tax) include accommodation and meals.
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https://www.vvf.fr/villages-vacances/vacances-a-amboise-vvf-villages.html?startDate=&endDate=&adult=1&children=0&baby=0&animal=0
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Schedule (Coffee breaks of 30mn every day around 10:30 and 15:30)

Sunday, September, 27th: end of afternoon: Arrival at VVF — Bus from Saint Pierre des Corps
(SNCF) to VVF Amboise around 18h00

Monday, September, 28th:

09:00 - 9:15 Opening and Welcome speech B. Iooss & C. Cannamela
09:15-12:30 |Causality M. Clausel

14:00 — 17:30 Physics-informed Gaussian processes O. Roustant

18 :30-20:00 | Welcome reception All

Tuesday, September, 29th:
09:00 — 12:30 Physics-informed Gaussian processes O. Roustant

14:00 - 17 :30 Explainability M. Clausel

Wednesday, September, 30th:
09:00 — 11 :00 | Adversarial optimal control J. Darbon

11:30-12:30
14:00 —20 :00 Social event or free

Thursday, October, 1st:

09:30-12:30 Talks from PhD students

14:00 — 17:30 Talks 10" birthday

Friday, October, 2nd:

9:45 — 12 :00 Talks from PhD students

Bus to Saint Pierre des Corps SNCF

13:30 (arrival around 14h)



ABSTRACTS

Prof. Marianne Clausel (Universit¢ de Lorraine, France) on causality and explainable artificial
intelligence

In machine learning, there has been great progress in obtaining powerful predictive
models. Nevertheless their black box nature, especially for deep neural networks poses challenges. To
address this black-box problem, the Explainable Al has emerged with the aim of enhancing trust and
transparency of ML models.

The aim of this course is to provide a comprehensive overview of existing eXplainable Artificial
Intelligence (XAI) methods with an emphasis on post-hoc explanations and causality.

Topics covered :
Feature importance-based XAI

We define several variable-importance measures : permutation importance, LIME and Shapley Values.
Each time we provide associated estimators and detail their statistical properties [1,2]

Challenges and pitfalls in feature importance-based XAl
We present some caveats of feature importance-based XAl as the disagreement problem in ML [3].
A flavour of causality : the causal graph as an explanation tool

We present the causal approach, based on the use of Directed Acyclic Graph as an explanation tool
[4]. We give some flavour about causal discovery

Causal feature importance measures

We explain how the different concepts of feature importance can be adapted if we
have additional information about dependencies between the variables of interest. Notably, we
introduce causally aware importance measures [5] .
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Prof. Jérome Darbon (Brown University, USA) on adversarial optimal control in high dimension and
multiobjective optimization

TBA

Prof. Olivier Roustant (INSA Toulouse, France) on physics-informed Gaussian process

Gaussian processes (GP) are widely used in machine learning to build fast approximations of complex
physical phenomena even in data-scarce settings. They deliver both predictions and uncertainty
quantification. When the underlying physics is described by partial differential equations (PDE), these
approximations can be made more realistic. Furthermore, the physical information can be used for
inversion, enabling the revovery of the solution of the PDE and the estimation of unknown scalar or
functional parameters.
The course will cover this material, supported by hands-on computer labs. The outline is as follows :
Part 0. General introduction or the benefits of using GPs for PDEs
Part 1. Generalities on GPs. Function approximation (GP regression).
Lab : GPs and GP regression.
Part 2: GPs subject to linear constraints. Application to linear PDEs.
Lab GPs under linear constraints.
Part 3: RKHS, function approximation and GP regression.
Lab : GPs regression with derivative information.

Part 4: Solving non-linear PDEs with kernel methods.

Lab : Example of the Burger’s equation.
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Special talks (10th ETICS birthday)

Clément Gauchy, CEA/DES: Inversion probabiliste pour la validation d’outil de calcul
scientifique

La simulation numérique des phénomenes physiques ayant lieu dans les installations
nucléaires est un outil fondamental dans les études de sireté requises pour leurs
exploitation. De ce fait, la validation des mod¢les physiques utilisés dans ces simulateurs
est d’'une importance cruciale. Dans certains cas, les parameétres physiques a estimer sont
considérés entachés d’une incertitude aléatoire pouvant venir d’une cause naturelle, ou
bien d’erreur de modélisation liées au caractére imparfait du modele physique.
L’inversion probabiliste vise a estimer la distribution de ces parameétres sous observations
indirectes et bruitées des ceux-ci. L’exposé¢ présentera les différentes méthodes
d’estimation et les avancées récentes dans ce domaine, avec des illustrations sur des
modeles physiques de thermohydraulique pour les réacteurs nucléaires.

Athénais Gautier, ONERA
Cécile Haberstich, CEA/DAM
Laurent Lefebvre, Framatome
Jérome Lonchampt, EDF R&D



Lectures from PhD students

First year:

Guillaume Pierron, Optimization Under Uncertainties for Multi-Fidelity Black-Box
Simulators

Second year:

Paul Casteras, Bayesian model calibration with a non-additive phase discrepancy
Baptiste Ferrere, Generalized Functional ANOVA in Closed-Form: A Unified View of
Additive Explanations

Rapha€l Kahan, Atmospheric re-entry calibration using a hierarchical generative
model

Nassouradine Mahamat Hamdan, Prediction of physical fields under linear equality
constraints

Thibaut Pellerin, Mixed Poisson processes for generative modelling and photon-
starved inverse problems

Eline Pot, Learning Rate Transfer and Feature Learning Across Depth for Constrained
Spectral Optimizers: Complete Scion

Brahim Seydi, An informative background for a semi-parametric Hawkes process.
Application to french probabilistic seismic hazard analysis

Théo Sylvestre, Statistical test to detect covariance misspecification in Gaussian
process regression: New insights into non-stationarity detection

Third year:

Adrian Padilla-Segarra, Data assimilation based on Lagrangian physics-informed
Gaussian processes for the reconstruction of incompressible flows



